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Cumulative Risks in the California Current 
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Multiple Risks 
•  Ship strikes 
•  Bycatch / entanglement 
•  Noise 
•  Climate change 

•  Use satellite data to model 
species and risk in near real 
time 

! ! !!

Maxwell et al. 2013 Nature Comm.; 2013 CCIEA

Questions for TOR: 
Q2 – Needs of Regional Office 
Q4 – Ecological data to fill 
ecosystem needs 
Q6 – ocean habitat to LMR 
management advice 
Q8 – Communication of research 
to managers & stakeholders 

HABITAT RISK IMPACT 
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The	100+	year	+me	series	of	Sea	Surface	Temperature	in	the	eastern	Pacific	shows	this	is	the	warmest	

114	
Years	

Average	SST	within	
the	box	

Daily	SST	anomaly	(18	Aug	2014)	rela+ve	to	the	30-year	
(1982-2010)	climatology	

Na#onal	Climate	Data	Center	

Climate Change Stress Test: Beginning in 2012, the Western US and northeast Pacific 
Ocean have experienced a climate change “stress test” on our marine habitats.  

(Bond et al. 2014; GRL,  doi:
10.1002/2015GL063306 
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Dynamic Ocean Management 

Ryan et al. 2005 
Block et al. 2011 

Maxwell et al. 2013 
Hobday et al. 2014, Lewison et al. 2015, Maxwell et al. 2015 

Management that changes in space and time, at 
scales relevant for animal movement and human 
use.  



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6 

Dynamic Ocean Management 

Scales et al. 2014 J Appl Ecol 
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TurtleWatch 
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• Santa Barbara 

• San Francisco

Hazen et al. in review 
Blue whales have similar hotspots 
(1994-2008). From Irvine et al. 2014 

•  High spatial overlap 
between shipping 
intensity and blue whale 
hotspots 
 

•  Opportunity for finer 
temporal management?  

Shipping and blue whale hotspots 
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WhaleWatch - Objective 
•  Use satellite telemetry and oceanographic data to develop near-real time 

(8-day to monthly) habitat models for blue whales in the California Current 
System.  

•  This will assist management efforts to mitigate against human impacts, 
such as ship strikes and entanglements. Working closely with NOAA/
NMFS West Coast Regional Office. 

 

Redfern  
et al.  
2013 

Wiley 
et al.  
2011 
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March 
2009 

July 
2009 

Sept 
2009 

Dec 
2009 

Hazen et al. in review 

Seasonal Predictions 
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WhaleWatch 

http://www.westcoast.fisheries.noaa.gov/whalewatch/index.html 

ERDDAP 
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California Drift Gillnet Fishery 
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California Drift Gillnet Fishery 

Large seasonal closure put into place in 2001 to 
protect leatherbacks (<1000 left)…. 
 
….leatherback bycatch dropped to zero since 
closure but large economic cost 



Integrating with The Nature 
Conservancy’s eCatch 
platform to serve and collect 
fishery data 
 
Models are updated in real-
time as satellite data come in 
and can easily be 
downloaded on a mobile 
platform. 
 
Models to include: hard cap 
species, risk weightings, 
seasonal forecasting. 
 

EcoCast 
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Data Types:

Satellite tracking data

Fishery observer data
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Bycatch: California sea lions

Bycatch: Leatherback sea turtles
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Bycatch: Blue sharks

Target catch: Swordfish

California Drift Gillnet Fishery 
+ NOAA �
marine mammal �
survey data �
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Data Types:

Satellite tracking data

Fishery observer data
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•  Strengths: 
•  Win-win of DOM (Dunn et al. 2016 PNAS) 
•  Working directly with stakeholders 

•  Challenges: 
•  Implementation – voluntary vs. regulatory 
•  Computationally difficult and expensive; surface limited 

•  Strategies: 
•  “Field of Dreams” approach – work directly with managers 

and fishers to build the tools where they are needed. 
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Dynamic Ocean Management 

More bycatch reduction, less effect on target catch, less area closed 

61.66 7.39 50 / 2600 



Questions? 



False	Killer	Whales,	24	Feb	2015;	Photo:	M.	Robbins	

Shortbelly	rockfish	young,	Pt.	Sur																	Salps	and	pyrosomes,	Pt.	Piedras	Blancas								Pelagic	red	crabs,	San	Nicolas	Isl.		

Photo:	Sharon	Melin,	NOAA	

2%	snow	water	equivalent	

HAB	modeling	

Local	anomalies	in	species	distribu#ons,	mixing	of	assemblages	and	survival:	
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California Drift Gillnet Fishery 

Satellite tracks from Benson et al 2011 Ecosphere
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EcoCast: Dynamic Ocean Management 
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EcoCast: Dynamic Ocean Management 



Blue Whales (October)
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INTRODUCTION 

Hazen et al. 2013 

Hazen et al. in review 
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•  List item 1 
•  List item 2 
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Dynamic Ocean Management 
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